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ABSTRACT OF THE DISCLOSURE 

A seal assembly for a reciprocating shaft includes a 
body having a bore and a shaft adapted to move reciprocally 
within the body between an extended position extending from 
5 the body and a retracted position retracted within the 
body. The shaft has a first seal travel area which is in 
contact with a first seal during axial reciprocating 
movement of the shaft. The shaft has a second seal travel 
area which is in contact with a second seal during axial 

10 reciprocating movement of the shaft. The first seal travel 
area and the second seal travel area are axially spaced 
separate and distinct areas on the shaft. Damage to the 
exposed portion of the first seal travel area leading to a 
failure of the first circumferential seal, does not lead to 

15 failure of the second circumferential seal. 
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TITLE OF THE INVENTION: 

Seal Assembly for Reciprocating Shaft 

FIELD OF THE INVENTION 

5 The present invention relates to a seal assembly for a 

reciprocating shaft and, in particular, a ram shaft of a 
blow out preventer used to seal in an oil or gas well. 

BACKGROUND OF THE INVENTION 

1C Blow out Preventers are often closed and locked over 

night or for extended periods of time to shut in an oil or 
gas well. In the closed position, the ram shaft extends 
into the well bore where it is exposed to well fluids. 
Chemicals in the well fluids tend to deposit on the exposed 

15 portion of the ram shaft, forming an abrasive coating. This 
abrasive coating is rough, hard and difficult to remove. 
During normal operation the ram shaft is pulled back and 
forth past circumferential seals which seal around the ram 
shaft. As the abrasive coating is pulled back and forth 

20 through the seals engaging the ram shaft, the seals sustain 
damage leading to premature failure and a loss of 
containment of the well in the event of a blow out. 

SUMMARY OF THE INVENTION 

25 What is required is a seal assembly for a 

reciprocating shaft which will enable the Blow Out 
Preventer to maintain control over an oil or gas well in 
the event of a blow out. 

30 According to the present invention there is provided a 

seal assembly for a reciprocating shaft which includes a 
body having a bore and a shaft adapted to move reciprocally 
within the body between an extended position extending from 
the body and a retracted position retracted within the 
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body. A first circumferential seal cluster is positioned 
in the body circumscribing the shaft. The shaft has a 
first seal travel area that is in contact with the first 
circumferential seal cluster during axial reciprocating 
5 movement of the shaft. At least a portion of the first 

seal travel area extends from the body where it is exposed 
to contaminants when the shaft is in the extended position. 

A second circumferential seal cluster is positioned in the 
body circumscribing the shaft in axially spaced relation to 

10 the first circumferential seal cluster. The shaft has a 
second seal travel area that is in contact with the second 
circumferential seal cluster during axial reciprocating 
movement of the shaft. The second seal area remains 
sheltered within the body even when the shaft is in the 

15 extended position. The first seal travel area and the 

second seal travel area are axially spaced separate and 
distinct areas on the shaft. Damage to the exposed portion 
of the first seal travel area leading to a failure of the 
first circumferential seal cluster does not lead to failure 

20 of the second circumferential seal cluster. The second 

circumferential seal cluster engages the second seal travel 
area which is separate and distinct from the first seal 
travel area. 

2 5 The seal assembly, as described above, provides a 

means to prevent total seal loss. A second circumferential 
seal cluster is positioned as a back up seal behind the 
first circumferential seal cluster. The second 
circumferential seal cluster does not engage the same 

30 portion of the shaft that is engaged by the first 
circumferential seal cluster. When the first 
circumferential seal cluster fails due to exposure to 
contaminants, the second circumferential seal cluster will 
continue to work. By spacing the second cluster from the 
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first cluster and positioning the second seal travel area 
so it does not extend from the body, the second seal travel 
area that the second circumferential seal cluster is in 
contact with, is not exposed to contaminants until the 
5 first circumferential seal cluster fails. 



BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the invention will become 
10 more apparent from the following description in which 
reference is made to the appended drawings, the drawings 
are for the purpose of illustration only and are not 
intended to in any way limit the scope of the invention to 
the particular embodiment or embodiments shown, wherein: 
15 FIGURE l is a side elevation view, in section, of a 

seal assembly for a reciprocating shaft constructed in 
accordance with zhe teachings of the present invention, 
with the shaft in an extended position. 

FIGURE 2 is a side elevation view, in section, of the 
20 seal assembly for a reciprocating shaft illustrated in 
FIGURE 1' with the shaft in a retracted position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment, a seal assembly for a 
25 reciprocating shaft generally identified by reference 

numeral 10, will now be described with reference to FIGURES 
1 and 2- Selected for the purpose of illustrating the 
invention is a specific application relating to sealing a 
ram shaft of a blow out preventer. 

30 

Structure and Relationship of Parts: 
Referring to FIGURES 1 and 2' seal assembly 10 
includes a body 12 having a bore 14, a first end 16 and a 
second end 18. A shaft 20 is adapted to move reciprocally 
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within bore 14 of body 12. A first circumferential seal 
grouping 22 is provided having primary seals 24, a seal 
ring carrier 26 supporting a wiper seal 27, and an " 0" ring 
seal 28 engaging seal ring carrier 26. A snap ring 29 is 
5 positioned at first end 16 of body 12, circumscribing shaft 
20, to hold first circumferential seal grouping 22 in 
position. Shaft 20 has a first seal travel area 30 that is 
in contact with first circumferential seal grouping 22 
during axial reciprocating movement of shaft 20. A second 

10 circumferential seal grouping 32 is provided having a 

backup seal 34, a seal ring carrier 35 supporting a second 
backup seal 36, and an " C" ring seal 38 engaging seal ring 
carrier 35. A snap ring 39 is positioned at second end 18 
of body 12, circumscribing shaft 20 to hold second 

15 circumferential seal grouping 32 in position. Second 
circumferential seal grouping 32 is in axially spaced 
relation to first circumferential seal grouping 22. Shaft 
20 has a second seal travel area 40 that is in contact with 
second circumferential seal grouping 32 during axial 

20 reciprocating movement of shaft 20. A port 42 is provided 
for lubricating shaft 20. First seal travel area 30 and 
second seal travel area 40 are axially spaced at separate 
and distinct positions on shaft 20. 

25 Operation: 

The use and operation of seal assembly 10, will now be 
described with reference to FIGURES 1 and 2- Referring to 
FIGURE If when shaft 20 is in extended position, first seal 
travel area 30 is exposed to contaminants. However, second 

30 seal travel area 40 is protected behind first 
circumferential seal grouping 22 and is not exposed. 
Referring to figure 2' shaft 20 is shown in a retracted 
position. Upon retraction, any contaminants adhering to 
first seal travel area 30 may cause damage to first 



CA 02409316 2002-10-22 



5 

circumferential seal grouping 22, compromising its 
effectiveness. However, second circumferential seal 
grouping 32 is not compromised as it has only been in 
contact with second seal travel area 40. With the seal 
5 assembly, as shown and described, damage to the exposed 
portion of first seal travel area 30 leading to a failure 
of first circumferential seal grouping 22 does not lead to 
failure of second circumferential seal grouping 32. Unlike 
the prior art, second circumferential seal grouping 32 
10 contacts second seal travel area 40 which is always 
separate and distinct from first seal travel area 30. 

In this patent document, the word "comprising" is used 
in its non-limiting sense to mean that items following the 
15 word are included, but items not specifically mentioned are 
not excluded. A reference to an element by the indefinite 
article "a" does not exclude the possibility that more than 
one of the element is present, unless the context clearly 
requires that there be one and only one of the elements. 

20 

It will be apparent to one skilled in the art that 
modifications may be made to the illustrated embodiment 
without departing from the spirit and scope of the 
invention as hereinafter defined in the Claims. 
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6 



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

5 1. A seal assembly for a reciprocating shaft, comprising: 
a body having a bore; 

a shaft adapted to move reciprocally within the body 
between an extended position extending from the body and a 
retracted position retracted within the body; 

10 at least one first circumferential seal positioned in 

the body and circumscribing the shaft, the shaft having a 
first seal travel area which is in contact with the first 
seal during axial reciprocating movement of the shaft, at 
least a portion of the first seal travel area extending 

15 from the body where it is exposed to contaminants when the 
shaft is in the extended position; 

at least one second circumferential seal positioned in 
the body and circumscribing the shaft in axially spaced 
relation to the first circumferential, seal, the shaft 

20 having a second seal travel area which is in contact with 
the second seal during axial reciprocating movement of the 
shaft, the second seal area remaining sheltered .within the 
body even when the shaft is in the extended position; and 
the first seal travel area and the second seal travel 

25 area being axially spaced separate and distinct areas on 
the shaft, such that damage to the exposed portion of the 
first seal travel area leading to a failure of the at least 
one first circumferential seal does not lead to failure of 
the at least one second circumferential seal, as the second 

30 circumferential seal engages the second seal travel area 
which is separate and distinct from the first seal travel 
area. 

2. The seal assembly as defined in Claim 1, wherein the 
35 shaft is a ram shaft of a blow out preventer. 
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